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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1-41 have been considered but are 
moot in view of the new ground(s) of rejection. 

2. Regarding claim 1 -41 , the applicant argues that Taniguchi does not disclose 
"wherein said adjusting comprises calculating an adjusted intensity value for said first 
primary component using a conversion operator dependent on one or more of the 
intensity values of at least one of the first and second primary color components." (see 
page 1 1 paragraph 3 of applicant's remarks). 

However, the examiner interprets that Taniguchi in view of Hill teaches the above 
limitation. Please refer to the rejection of claim 1 below for details. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which fomns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3, 6-13, 15-16. 22-24, 26-32, 34-36 and 38-40 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Taniguchi et al. (US 6,366,291 B1; 
hereinafter Taniguchi), and further in view of Hill et al. (US 6,243,070 B1 ; hereinafter 
Hill). 
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5. Regarding claims 1 and 32, Taniguchi teaches a method of selectively adjusting 
colors (R, G and B display signals) displayed by a color display (color monitor), the 
method comprising adjusting an intensity value of a first primary color component of a 
pixel (pixels are inherent to a color Image displayed on a color monitor; the intensity of 
red, green or blue primary color is adjusted using equation 1) based, at least in part, on 
an intensity value of a second primary color component of said pixel (the intensity of red 
primary color is adjusted using the intensity values of green and blue primaries) (col. 7 
lines 41- 67, equation 1, col. 8 lines 16-62). Taniguchi further teaches adjusting 
comprises calculating an adjusted intensity value (r", g', b' are the adjusted intensities 
values of the primary colors red, green and blue) for said primary color component 
using a conversion operator (inverse matrix) (col. 7 lines 64-67, col. 8 lines 1-8, col. 13 
lines 41-46). 

Although Taniguchi teaches the above limitations, Taniguchi does not explicitly 
teach using conversion operation dependent on one or more of the intensity values of at 
least one of the first and second primary color components. However, Hill teaches to 
determine if the luminous intensity values of the current pixel should be adjusted to 
reduce or eliminate color artifacts (col. 20 lines 38-54, col. 21 lines 36-61 , col. 22 lines 
6-31 ; the absolute difference between the red and green color of the current pixel is 
compared to a threshold and if the difference is greater than the threshold then new 
values are assigned to red and green color of the current pixel, and if the difference is 
smaller than threshold the values remain the same; in the case when the values of red 
and green of the current pixel remains unaltered depending on the threshold, the new 
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value of red and green will be equal to the current red and green values of the pixel; 
once the new values are assigned to the pixel, the matrix of Tanlguchi uses these new 
values to convert to device dependent data, thus making it a two-step process; the 
equations that assigns new values to red and green corresponds to the conversion 
operator; red and green color of the current pixel correspond to at least one of the first 
and second primary color components). Therefore, it would have been obvious to one of 
ordinary skill in art at the time of present invention to use a conversion operator 
depending on a predetermined threshold as taught by Hill and apply it into the system of 
Tanlguchi because making adjustments to luminous intensity values of the current pixel 
as required helps to eliminate color artifacts (col. 20 lines 38-42). 

6. Regarding claim 2, Tanlguchi teaches pixel comprising three or more primary 
color components (RGB color signals; col. 7 lines 41-44). 

7. Regarding claim 3, Tanlguchi teaches that said pixel comprises three primary 
color components (RGB color signals; col. 7 lines 41-44) and wherein said adjusting 
comprises adjusting the intensity value of said primary color component based on 
intensity values of all said three primary color components (the intensity value of red is 
adjusted based on the intensity values of all three primaries red, green and blue; 
equation 1 , col. 8). 

8. Regarding claim 6, Tanlguchi teaches performing said adjusting (reproducing) for 
a plurality of pixels of a color image (pixels are inherent to color patches) to be 
displayed by said color display (color monitor) (col. 9 lines 52-55). 
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9. Regarding claim 8, Taniguchi teaches said conversion operator comprises a 
conversion inverse matrix (inverse matrix) to convert the intensity values of said primary 
color components in an absolute data format (the values displayed by the 3x3 matrix in 
equation 1 represents the intensity values of primary color components in an absolute 
data fomnat) into corresponding values in a device-dependent data format (XYZ) 
(equation 1 , col. 8 lines 4-8. col. 13 lines 41-46). 

1 0. Regarding claim 9, Taniguchi teaches one or more elements of said conversion 
inverse matrix are dependent on one or more of the intensity values of said primary 
color components (equation 1 ; r' is dependent on the intensity values of primary colors 
red, green and blue) (equation 1, col. 8 lines 4-8, col. 13 lines 41-46). 

1 1 . Regarding claim 1 0, Taniguchi teaches conversion inverse matrix corresponds to 
an inverse of a direct conversion matrix (matrix expressed by equation 8) (col. 1 lines 4- 
8. col. 13 lines 19-46). 

1 2. Regarding claim 1 1 , Taniguchi teaches said direct conversion matrix comprises 
elements (values of the 3x3 matrix of equation 8) dependent on the intensity values of 
said primary color components (values of the 3x3 matrix in equation 8 correspond to 
red, green and blue primary in the color monitor) (col. 13 lines 19-40). 

13. Regarding claim 12, Taniguchi teaches determining an initial conversion operator 
(determining the ratio of maximum luminances of red, green and blue in actual color 
monitor when the white of D50 is used as white corresponds to initial conversion 
operator; equation 3 col. 13; matrix of equation 8); and converting the intensity values of 
said primary color components (red, green and blue represented by values r', g' and b' 
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in the actual color monitor) into initial converted intensity values (intensity values of 
XYZ) using said initial conversion operator (matrix of equation 8) (col. 13 lines 3-35).. 

14. Regarding claim 13. Taniguchi teaches determining said initial conversion 
operator comprises selecting one or more initial intensity values (the matrix is obtained 
for white of D50, and thus if a white for another color temperature is used then it would 
select different intensity values of red, green and blue of the actual color monitor) (col. 
13 lines 3-18). 

1 5. Regarding claim 1 5, Taniguchi teaches adjusting said conversion operator (the 
matrix of XYZ values in actual color monitor is adjusted to the virtual color space 
represented by x, y and Y values of the colors red, green and blue) based on said 
converted values (values L*, a* and b* in the unifomn color space are the corresponding 
values or red. green and blue in the actual color monitor) to provide an adjusted 
conversion operator (matrix of equation 9 is the adjusted conversion operator); and 
converting the intensity values of said primary components (r'g'b' represent the primary 
components in virtual color space) using said adjusted conversion to provide adjusted 
converted intensity values (XYZ values in equation 9 represent the adjusted converted 
intensity values in a virtual color space) (col. 13. col. 14). 

16. Regarding claim 16, Taniguchi teaches adjusting comprises calculating elements 
(XYZ values in equation 9) of an adjusted direct conversion matrix based on said 
converted values (values represented by the 3x3 matrix in equation 9 represents 
adjusted direct conversion matrix based on converted values L*. a' and b corresponding 
to X, y and Y values with respect to the colors expressed by the red, green and blue in 
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virtual color space); and constructing an inverse matrix (inverse matrix represented by 
equation 10) by inverting said adjusted direct conversion matrix (matrix represented by 
equation 9.) (col. 14 lines 28-50). 

1 7. Regarding claim 22, Taniguchi teaches said adjusting comprises obtaining one or 
more device-dependent intensity values (XYZ values in equation 9) corresponding to 
one or more imaginary (virtual) intensity values (r'g'b' of equation 9 representing values 
in virtual color monitor) of said primary color components (r'g'b* corresponds to red, 
green and blue); and combining one or more of said device dependent intensity values 
(equation 4-7 uses combination of device dependent intensity values XYZ) (col. 13 
equations 4-7, col. 14 lines 34-50). 

1 8. Regarding claim 23, Taniguchi teaches said imaginary intensity values (r'g'b' in 
equation 9) comprise the Intensity values of said primary color components (r'g'b' 
represent intensity values of primary colors red, green and blue in virtual color space) 
(col. 14 lines 41-50). 

1 9. Regarding claims 24, Taniguchi teaches obtaining said imaginary intensity values 
(r'g'b' in equation 10) by applying a predefined conversion operator (3x3 matrix of 
equation 10) to input intensity values (values in 3x3 matrix corresponding to red, green 
and blue) of said primary color components (equation 10, col. 14). 

20. Regarding claim 26, Taniguchi teaches each of said device dependent values 
(XYZ) correspond to one of said primary color components (r'g'b') (equation 9, col. 14; 
in equation 9, the value X corresponds to all three values r', g' and b ). 
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21 . Regarding claim 27, Taniguchi teaches said combining comprises combining 
said device-dependent values based on said primary color components (equation 9, col, 
14; in equation 9, the value X corresponds to the combination of all three values r', g' 
•and b'). 

22. Regarding claim 28, Taniguchi teaches combining comprises calculating a sum 
of the device dependent values corresponding to each of said primary color 
components (equation 9, col. 14). 

23. Regarding claim 29, Taniguchi teaches adding (equation 10) a sub-adjustment 
value (individual elements representing the intensity values of the 3x3 matrix in equation 
.10) to a first imaginary intensity value (r") based on a second imaginary intensity value 
(g'), said first and second imaginary intensity values corresponding to said first and 
second primary color components (r' corresponds to red and g' corresponds to green 
primary colors), respectively (equation 10, col. 14). 

24. Regarding claim 30, the statements presented above, with respect to claims 29 
and 23, are incorporated herein. 

25. Regarding claim 31 , the statements presented above, with respect to claims 29 
and 24, are incorporated herein. 

26. Regarding claim 34, the statements presented above, with respect to claims 32 
and 22, are incorporated herein. 

27. Regarding claim 35, the statements presented above, with respect to claims 32 
and 23, are incorporated herein. 
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28. Regarding claim 36, the statements presented above, witli respect to claims 32 
and 24, are incorporated herein. 

29. Regarding claim 38, the statements presented above, with respect to claims 32 
and 29, are incorporated herein. 

30. Regarding claim 39, the statements presented above, with respect to claims 32 
and 23, are incorporated herein. 

31 . Regarding claim 40, the statements presented above, with respect to claims 32 
and 24, are incorporated herein. 

32. Regarding claim 1 8, TaniguchI teaches all of the claimed limitations as stated 
above, except that he does not explicitly disclose comparing said initial converted 
intensity values (XYZ values In actual color space) and said adjusted converted 
intensity values (XYZ values in virtual color space). However, Taniguchi does an 
indirect comparison between the color conversion of XYZ to r'g'b' and from r'g'b' to RGB 
in actual color space and the color conversion of XYZ to r'g'b' and from r'g'b' to RGB in 
virtual color space (col. 9 lines 5-15, col. 15 lines 10-21). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of present invention to compare the 
initial converted Intensity values and the adjusted converted intensity values as taught 
by Taniguchi because this shows that the adjusted converted intensity values gives a 
better resolution as the color conversion from XYZ to r'g'b' and from r'g'b' to RGB in 
virtual color space prevents from losing the Information regarding the desired color 
which is lost by color conversion of XYZ to r'g'b' and from r'g'b' to RGB in actual color 
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space resulting in abnormal tone or a change in hue (col. 9 lines 5-15, col. 15 lines 10- 
21). 

Regarding claim 19, Taniguchi teaches re-initializing said conversion operator according 
to said adjusted conversion operator (col. 15 lines 4-9; XYZ to r'g'b' conversion uses the 
matrix of equation 10 in virtual color space instead of using the matrix of equation 1 in 
actual color space, which corresponds to re-initializing said conversion operator 
according to said adjusted conversion operator). 

Regarding claim 20, Taniguchi teaches re-initializing said conversion operator 
comprises substituting elements of said initial conversion operator with respective 
values of said adjusted conversion operator (col. 15 lines 4-9; XYZ to r'g'b' conversion 
uses the matrix of equation 10 in virtual color space instead of using the matrix of 
equation 1 in actual color space, which corresponds to re-initializing said conversion 
operator by replacing the elements of said initial conversion matrix in actual color space 
with the elements of said adjusted conversion matrix in virtual color space). 
Regarding claim 21, Taniguchi discloses all of the claimed limitations as stated above, 
expect that he does not explicitly teach to repeat said adjusting, said converting based 
on said adjusted conversion operator, and said re-initializing, until a pre-determined 
difference between said initial converted intensity values and said adjusted converted 
intensity values is achieved. However, he describes to select vertexes R5, G5 and B5 
representing virtual chromaticity coordinates in virtual color space having the same 
hues as those of the actual chromaticity coordinates of actual color space RO, GO and 
BO, and converting the XYZ values to r'g'b' based on the relationship of color 
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conversion obtained for the virtual color monitor enabling the resulting r', g' and b' to be 
within the color range of 0 to 1 of reproducible gamut in virtual color monitor (col. 10 
lines 63-67, col. 11, col. 12 lines 1-51, col. 15 lines 10-21; though Taniguchi does not 
teach to repeat the procedure but it would be possible to repeat the procedure by 
selecting the vertexes with less than 5% higher saturations than those of the actual 
chromaticity coordinates in actual color space, and gradually keep on selecting the 
vertexes with higher saturations until they result in the chromaticity coordinates in virtual 
color space that would produce the r'g'b' values in the range 0 to 1). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of present invention to 
repeat the procedure of Taniguchi to obtain the vertexes in virtual color space to 
produce the r'g'b' values in the range of 0 to 1 because such procedure will ensure that 
the very first vertexes in virtual color space with saturations higher than the vertexes of 
actual chromaticity coordinates in actual color space are obtained as this will keep the 
increase in the reproducible gamut range to minimum. 

33. Claims 4-5 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Taniguchi, in view of Hill, and further in view of Childs et al. (GB 2,282,928 A; 
hereinafter Childs). 

34. Regarding claim 4, Taniguchi and Hill disclose the claimed limitations as stated 
above, except that they do not explicitly teach three or more primary color components 
comprise four or more primary color components. However, Childs teaches to use four 
or more display primaries (Fig. 3 shows two green primaries besides red and blue). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
present invention to use four or more display primaries as taught by Chllds into the 
method of Taniguchi and Hill because using four or more primaries will provide a wider 
color gamut (pg. 1 paragraph 2). 

35. Regarding claim 5, Taniguchi and Hill disclose the limitations as stated above, 
except that they do not explicitly teach adjusting comprises adjusting the intensity value 
of said first primary color component based on intensity values of one or more of said 
four or more primary color components. However, Childs teaches to adjust the intensity 
values of a first primary color based on intensity values of one or more primary colors 
(equation 3i, pg. 11 ; PI . P2, P3 and P4 corresponds to four or more primary color 
components). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of present invention to adjust intensity of a first primary color based on intensity 
values of all other primary colors as taught by Childs and use it into the method of 
Taniguchi and Hill because it results in simplifying some of the complexity of the 
decoder used for a four primary display device from a three primary transmission 
system (pg. 12 paragraph 3, pg. 15 lines 1-3). 

36. Regarding claim 33, Taniguchi and Hill disclose the limitations as stated above, 
except that they do not explicitly teach a driver to receive said adjusted Intensity value 
from said color adjustment unit and to drive a color display device according to said 
adjusted intensity value. However, Childs teaches to detenmine display drive signals 
(driver to drive a color display device) from a coded transmission signal (adjusted 
intensity value) from a three primary transmission system (primary color components in 
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color adjustment unit) (Fig. 4, pg. 12 paragraph 3). Therefore, it would have been 
obvious to one of ordinary Skill in the art at the time of present invention to drive the 
color display device as taught by Childs and use it into the method of Taniguchi and Hill 
because the gain control of each drive signal is used to set up the procedure for white 
balancing (pg. 12 last paragraph). 

37. Claims 17, 25, 37 and 41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Taniguchi, in view of Hill, and further in view of Lin (US 6,160,644). 

38. Regarding claim 1 7, Taniguchi and Hill disclose the limitations as stated above, 
except that they do not explicitly teach using one or more look up tables (input LUT) to 
associate each of said converted values (scanned RGB values) with a set of device 
dependent XYZ values (XYZ values); and constructing said adjusted direct conversion 
matrix (input LUT comprising table entries is used as a direct conversion matrix) using 
said XYZ values. However, Lin teaches exactly the same (col. 3 lines 1-11). Therefore, 
it would have been obvious to one of ordinary skill in the art at the time of present 
invention to use look up tables for converting scanned RGB values into device- 
dependent XYZ values as taught by Lin and use it into the method of Taniguchi and Hill 
because look up tables helps transformation of output device in-gamut colors using 
interpolation (col. 3 lines 31-33). 

39. Regarding claim 25, the statements presented above, with respect to claims 22 
and 17, are incorporated herein. 
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40. Regarding claim 37, Taniguchi and Hill disclose the limitations as stated above, 
except that they do not explicitly teach said logic unit comprises one or more memory 
units to store one or more look up tables to associate each of said one or more 
imaginary intensity values with a respective plurality of said device values. However, Lin 
teaches to use only enough memory to store one transformation LUT (col. 15 lines 1-4; 
please refer to rejection of claim 1 7 for further arguments). Therefore, it would have 
been obvious for one of ordinary skill in art at the time of present invention to store only 
one transformation lookup tables in memory as taught by Lin and use it into the method 
of Taniguchi and Hill because storing only one transformation LUT in memory will save 
considerable memory otherwise required to store the transformation LUT for each input 
device (col. 14 lines 29-32, col. 15 lines 3-4). 

41 . Regarding claim 41 , the statements presented above, with respect to claims 38 
and 37, are incorporated herein. 

42. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Taniguchi, in view of Hill, and further in view of Tanner et al. (US 6,496,160 B1 ; 
hereinafter referred to as Tanner). 

43. Regarding claim 14, Taniguchi and Hill disclose the limitations as stated above, 
except that they do not explicitly teach said initial intensity values (Intensity of a given 
pixel) are selected according to intensity values of primary color components of a 
neighbor pixel adjacent (adjacent pixels) to said pixel. However, Tanner teaches to 
calculate the intensity of a given pixel from adjacent pixels (col. 4 lines 12-14). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
present invention to calculate the intensity of a given pixel as taught by Tanner and use 
it into the.method of Taniguchi and Hill because this results in smoother appearing lines 
and edges of objects to be displayed oh the raster display unit (col. 4 lines 14-15). 

Conclusion 

44. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

• Venit et al. ("Elementary Linear Algebra", 1 981 ) teaches to convert equations 
(used by Hill) into matrices (used by Taniguchi) (page 54-55). 

45. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant Is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

46. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jwalant Amin whose telephone number is 571-272- 
2455. The examiner can normally be reached on 9:30 a.m. - 6:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Zimmerman can be reached on 571-272-7653. The fax phone number 
for the organiza.tion where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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